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Emissions	
  in	
  AQ	
  and	
  Climate	
  Research	
  
• Air	
  quality	
  and	
  climate	
  science	
  research	
  community	
  

• Users	
  and	
  producers	
  of	
  emissions	
  data	
  
• Observa)ons,	
  modeling,	
  and	
  analysis	
  
• Local,	
  na)onal,	
  regional,	
  and	
  global	
  scales	
  
• Past,	
  present,	
  and	
  future	
  emissions	
  

• Research	
  topics	
  
• Top-­‐down	
  es)mates	
  of	
  emissions	
  
• Iden)fying	
  emission	
  sources	
  
• Understanding	
  emission	
  changes	
  
• Impacts	
  on	
  AQ	
  and	
  climate	
  



The	
  Big	
  Picture	
  

• Emission	
  inventories	
  for	
  air	
  quality	
  and	
  climate	
  
o essen)al	
  tools	
  for	
  research	
  and	
  regula)on	
  
o  incorporate	
  variety	
  of	
  species,	
  sources,	
  and	
  temporal-­‐spa)al	
  scales	
  
o must	
  be	
  accurate,	
  )mely,	
  and	
  traceable	
  

• Research	
  and	
  regulatory	
  emissions	
  development	
  follow	
  different	
  paths	
  

 Are	
  current	
  emissions	
  data	
  mee0ng	
  our	
  needs?	
  
 How	
  can	
  these	
  data	
  be	
  improved	
  while	
  maximizing	
  sparse	
  resources?	
  

Ac0ons	
  and	
  decisions	
  about	
  atmospheric	
  composi0on	
  focus	
  on	
  emissions	
  



Inventory	
  Development	
  Issues	
  

• Structural	
  inconsistencies	
  
• Time	
  lags	
  
• Changes	
  to	
  methodology	
  over	
  )me	
  
• Traceability	
  and	
  documenta)on	
  

Lamarque	
  et	
  al.,	
  2010	
  

CMIP5/IPCC	
  AR5	
  research	
  inventory	
  



Emission	
  Data	
  Evalua>ons	
  and	
  Analyses	
  
• Systema)c	
  evalua)ons	
  using	
  observa)ons	
  and	
  models	
  
• Uncertainty	
  es)mates	
  
• Comparison	
  of	
  different	
  approaches	
  
• AQ	
  and	
  climate	
  impacts	
  of	
  improved	
  and	
  evolving	
  inventories	
  

Evalua)ng	
  NOx	
  emissions	
  with	
  satellite	
  data	
  

Kim	
  et	
  al.,	
  2006	
  



Exchange	
  and	
  Communica>on	
  of	
  Emissions	
  Informa>on	
  
• Emissions	
  data	
  accessibility	
  
• Improved	
  links	
  to	
  inventory,	
  observa)on,	
  model	
  data	
  
• BeIer	
  communica)on	
  between	
  research	
  and	
  inventory	
  development	
  

GEIA	
  Emissions	
  Portal	
  and	
  ECCAD/Ether	
  Analysis	
  Site	
  

h4p://geiacenter.org,	
  h4p://ether.ipsl.fr	
  



CIERA	
  Vision	
  

CIERA	
  is	
  building	
  an	
  internaEonal	
  community	
  to	
  catalyze	
  emissions	
  
research	
  by	
  facilitaEng:	
  
• the	
  consistent,	
  Emely,	
  and	
  transparent	
  development	
  of	
  emissions	
  
inventories	
  at	
  all	
  scales	
  
• evaluaEons	
  and	
  analyses	
  of	
  emissions	
  datasets	
  
• the	
  exchange	
  and	
  communicaEon	
  of	
  emissions	
  informaEon	
  



CIERA	
  Vision	
  

Coordinated	
  Emission	
  Outcomes	
  
Improved	
  emissions	
  informaEon	
  from	
  enhanced	
  evaluaEons,	
  impact	
  studies,	
  assessments,	
  and	
  communicaEon	
  

Assessments	
  Impact	
  Studies	
  Evalua>ons	
  	
   Communica>on	
  

Observa0ons	
  

Distributed	
  Emission	
  Data	
  System	
  
Web-­‐based,	
  open,	
  mulE-­‐scale,	
  consistent	
  air	
  quality	
  &	
  climate	
  change	
  emissions	
  system	
  

Atmospheric	
  
Models	
  

Inventories	
  and	
  
Emission	
  Models	
  

CIERA	
  Components	
  and	
  Ac>vi>es	
  

Web	
  infrastructure	
  
Development	
  &	
  analysis	
  of	
  data	
  sets	
  

Outreach	
  to	
  community	
  
User	
  support	
  



CIERA	
  Scope	
  
Emissions	
  for	
  air	
  
quality,	
  climate,	
  and	
  
their	
  interconnec)ons	
  

Temporal	
  
Local	
  

Regional	
  
Global	
  

Spa0al	
  

Past,	
  Present,	
  Future	
  
Hours	
  -­‐	
  Centuries	
  

Sources	
  Species	
  
Criteria	
  pollutants	
  
Greenhouse	
  gases	
  

Toxics	
  
Aerosols	
  

Anthropogenic	
  
Natural	
  
Mixed	
  

CIERA	
  Community	
  
•  Interna)onal	
  
•  Air	
  quality	
  and	
  climate	
  	
  
•  Modeling,	
  observa)ons,	
  inventory	
  development,	
  and	
  
policy-­‐making	
  

•  Government,	
  academia,	
  and	
  private	
  sector	
  
•  Enhance	
  communica)on	
  and	
  feedback	
  between	
  emission	
  
research	
  and	
  inventory	
  development	
  



CIERA	
  Web	
  Site	
  
hGp://ciera-­‐air.org	
  	
  



CIERA	
  Web	
  Site	
  
Datasets:	
  
NEISGEI	
  -­‐	
  h4p://www.neisgei.org	
  
GEIA	
  -­‐	
  h4p://geiacenter.org	
  



CIERA	
  Web	
  Site	
  
Analysis	
  Tools:	
  
NEISGEI	
  -­‐	
  h4p://www.neisgei.org	
  	
  
ECCAD	
  -­‐	
  h4p://ether.ipsl.fr	
  



Data	
  Dissemina>on,	
  Development,	
  and	
  Evalua>on	
  

Global/regional	
  inventory	
  comparisons	
  (Granier	
  et	
  al.)	
  

NEISGEI	
  and	
  GEIA	
  databases	
   Vulcan	
  high-­‐resolu)on	
  CO2	
  inventory	
  	
  

CMIP5/IPCC	
  AR5	
  



Communica>on	
  of	
  Ideas	
  and	
  Findings	
  
• Conferences	
  and	
  workshops	
  

o Boulder	
  Workshop,	
  December	
  2009	
  
o EPA	
  Emission	
  Inventory	
  Conference,	
  San	
  Antonio,	
  September	
  2010	
  
o Fall	
  AGU	
  Mee)ng,	
  San	
  Francisco,	
  December	
  2010	
  

• CIERA	
  vision	
  paper	
  (Atmospheric	
  Environment)	
  
• Bibliography	
  of	
  emissions	
  literature	
  
• White	
  papers	
  



Community	
  Par>cipa>on	
  is	
  Essen>al	
  

How You Can Be Part of CIERA	
  
• Use	
  and	
  give	
  comments	
  on	
  the	
  CIERA	
  web	
  site	
  
• Bring	
  datasets	
  and	
  tools	
  to	
  CIERA	
  system	
  
• Use	
  CIERA	
  system	
  to	
  compare	
  and	
  evaluate	
  emissions	
  datasets	
  
• Contribute	
  to	
  CIERA-­‐sponsored	
  sessions	
  at	
  upcoming	
  conferences	
  
• Form	
  and	
  par)cipate	
  in	
  CIERA	
  working	
  groups	
  
• Contribute	
  to	
  future	
  CIERA	
  white	
  papers	
  and	
  publica)ons	
  

Air	
  quality	
  and	
  climate	
  research	
  and	
  inventory	
  development	
  are	
  interdependent.	
  
We	
  have	
  to	
  work	
  together!	
  



CIERA	
  Contacts	
  

Gregory	
  J.	
  Frost	
   NOAA/ESRL	
  &	
  Univ.	
  Colorado/CIRES,	
  Boulder,	
  Colorado;	
  gregory.j.frost@noaa.gov	
  

Claire	
  Granier	
  
Université	
  Pierre	
  et	
  Marie	
  Curie/LATMOS,	
  Paris,	
  France;	
  NOAA/ESRL	
  &	
  Univ.	
  
Colorado/CIRES,	
  Boulder,	
  Colorado;	
  claire.granier@noaa.gov	
  

Jean-­‐François	
  Lamarque	
   NCAR/ACD	
  &	
  CGD,	
  Boulder,	
  Colorado;	
  lamar@ucar.edu	
  

Gabrielle	
  Pétron	
   NOAA/ESRL	
  &	
  Univ.	
  Colorado/CIRES,	
  Boulder,	
  Colorado;	
  gabrielle.petron@noaa.gov	
  	
  

Steven	
  J.	
  Smith	
   DOE/PNNL	
  &	
  Univ.	
  Maryland/JGCRI,	
  College	
  Park,	
  Maryland;	
  ssmith@pnl.gov	
  	
  

Megan	
  L.	
  Melamed	
   AAAS	
  Fellow,	
  EPA/NCER,	
  Washington,	
  D.C.;	
  melamed.megan@epa.gov	
  	
  

PauleQe	
  Middleton	
   Panorama	
  Pathways,	
  Boulder,	
  Colorado;	
  pauleGe@panoramapathways.net	
  

Stefan	
  Falke	
   Northrop	
  Grumman	
  &	
  Washington	
  Univ.,	
  St.	
  Louis,	
  Missouri;	
  stefan.falke@ngc.com	
  	
  

Terry	
  Kea>ng	
   EPA/OAR,	
  Washington,	
  DC;	
  kea0ng.terry@epa.gov	
  	
  


